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The invention relates to a permanently fireproof flame 
guard having a flow cross section that terminates a 
conduit, in which there is a flame guard insert having 
a large nximber of passage gaps ensuring that it is 
permanently fireproof. 

Permanently fireproof flame guards of this type are 
used for ventilating installations at risk of 
explosion. They must be designed to be permanently 
fireproof in the event of the ignition of the gas or 
product vapor-air mixtures flowing out, that is to say 
to make it possible to flare off the mixtures over an 
unlimited time period without it being possible for a 
flashback into the part of the installation to be 
protected to occur, A permanently fireproof flame guard 
of this type is known, for example from DE 1 041 423., 
In this case, the flow cross section is annular and 
encloses a hollow core piece, through which ambient air 
flows, which is taken in from the surroundings by the 
flame as the gas or vapor is flared off, and is used 
for cooling an annular grid serving as a flame guard. 
It has transpired that, in the case of a disk-like 
flame guard or in the case of an annular flame guard, 
the free area of the flame guard serving for the 
passage of the gas must not be too large, in order to 
avoid impermissibly high heating in the center of the 
flame guard, which could lead to a flashback. 
Therefore, disk-like flame guards can be used only up 
to a specific maximum diameter, and annular flame 
guards must not exceed, a specific width of the ring. 
Therefore, when dimensioning the flame guard, there are 
difficulties in many cases, since the flame guard in 
each case has to be matched to the connection width of 
the conduit and, in the case of mixtures with a high 
ignition propagation capacity (explosion group IIB or 
IIC) , in which very narrow flcime extinguishing gaps are 



needed in the flame guard, the width or the inner 
and/or outer diameter of the flame guard has to be 
dimensioned in such a way that a desired through flow 
rate is achieved. 

US 5, 336, 083 discloses a detonation guard arrangement 
which is constructed from many parts. As viewed in the 
flow direction, it comprises a flame-extinguishing 
material which has a large nximber of passage gaps 
effecting the extinguishing of the flame. This material 
is formed by suitable bulk materials. On both sides of 
the flame extinguishing material in the flow direction 
there are detonation retarders in the form of plates 
stacked on one another which have si it- like 
interspaces, through which the flame front must pass in 
order to reach the flame-extinguishing material in the 
middle. In one variant of the detonation retarders, 
these do not comprise rectilinear plates but spirally 
wound strips, the slit-like interspaces needed for the 
gas passage being ensured by an interposed corrugated 
strip as a spacer. The detonation retarders have the 
function of intercepting the detonation front and 
dividing it up into individual detonation fronts. The 
detonation guard arrangement disclosed is not 
permanently fireproof but is designed to ensure safety 
against fire for only a limited time. This function is 
performed by the bulk material arranged in the middle 
and having the flame-extinguishing fine gaps, which 
material is distributed uniformly over the entire flow 
cross section. 

The invention is based on the object of specifying a 
permanently fireproof flame guard in the form of a 
disk-like or annular flame guard with which heating of 
the flame guard, which threatens the permanent safety 
against fire, can be avoided in a straightforward 
manner . 
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In order to achieve this object, according to the 
invention a permanently . fireproof flame guard of the 
type mentioned at the beginning is characterized in 
that, within the flow cross section, at least one 
5 concentric annular section is formed so as to be solid 
without the passage gap, around which annular sections 
having the passage gaps are formed. 

The concentric section can be formed as an annular 
10 section and thus subdivide the flow cross section into 
a plurality of annular through flow areas. As an 
addition to this, a centrally arranged core can be 
provided. 

15 The cross-sectional area of the flame guard insert with 
the passage gaps is esqpediently greater than the cross- 
sectional area without passage gaps. In a preferred 
embodiment of the invention, the area without passage 
gaps is between 35 and 40% of the total area of an 

20 annular flame guard and between 25 and 35% of the 
cross-sectional area of a disk flame guard. 

The at least one concentric section provided according 
to the invention thus subdivides the area of the disk- 

25 like flame guard, by which means impermissible heating 
in the radial inner region of the flame guard is 
avoided. For this purpose, the at least one concentric 
section can be formed from a thermally insulating 
material, in order to delimit the region in which a 

30 flame forms on the area of the flame guard and to 
reduce heating in this region. However, it is also 
possible and preferred in many cases to form the 
concentric section of a highly thermally conductive 
material, in order to bring about an improved 

35 dissipation of heat in the concentric region within the 
flow cross section of the flame guard. For example, a 
centrally arranged core as a concentric section which 
is formed of highly thermally conductive material can 
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effect an improved dissipation of heat in the center of 
the flow cross section and, for example, permit a disk- 
like flame guard to become a flame guard whose passage 
gaps are arranged on an annular surface. 

5 

In a particularly preferred embodiment of the 
invention, the concentric section can be formed from 
smooth metal strips wound spirally close together. This 
is particularly advantageous if the passage gaps of the 

10 flow cross section are formed in a manner known per se 
by a corrugated metal strip wound together spirally 
with a smooth metal strip. Whilst maintaining the 
winding operation, in order to form a concentric 
section according to the invention, the supply of the 

15 corrugated metal strip to the winding apparatus can be 
stopped and only the smooth metal strip still be wound 
up until regularly, after a certain thickness of the 
concentric section formed in this way, the corrugated 
metal strip is again supplied with the smooth metal 

20 strip in order to form an outer annular section around 
the concentric section. 

The invention is to be explained in more detail in the 
following text by using exemplary embodiments 
25 illustrated in the drawing, in which: 

figure 1 shows a section through a first exemplary 
embodiment of an annular flame guard 

30 figure 2 shows the flame guard according to figure 1 
as part of a valve 

figure 3 shows a section according to figure 1 through 
a second exemplary embodiment of a flame 
35 guard according to the invention 



figure 4 



shows a flame guard according to figure 1 
having a wound concentric section 
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figure 5 shows a section through a disk-like flame 
guard formed in accordance with a further 
exemplary embodiment of the invention 

figure 6 shows a perspective, schematic, partly broken 
away illustration of a further embodiment of 
the invention, in which a plurality of 
concentric sections 5 are provided within a 
spiral winding of the flame guard. 

Figure 1 shows a first exemplary embodiment of a flame 
guard according to the invention, which is annular. 
Accordingly, a housing 1 is provided, which forms an 
annular enclosing cage for an annular flow cross 
section 2. A middle part 3 is left free by the housing 
1. 

Arranged in the flow cross section 2 are two annular 
flame guard arrangements 4, which are separated 
radially from each other by a concentric section 5 . The 
flame guard arrangements 4 have passage gaps, while the 
concentric section 5 is formed without passage gaps and 
consists of a highly thermally conductive material, in 
particular metal . 

The flame guard arrangements 4, together with the 
concentric section 5, form a flame guard insert 4, 5 
having a width B. The radial width B2 of the concentric 
section 5, forming a cooling ring, is of approximately 
the same size as the ecjually sized widths Bl of the 
flame guard arrangements 4. 

Figure 2 shows a valve 6 which is equipped with the 
flame guard according to figure 1 . The valve 6 has a 
connecting flange 7 for a conduit coming from a 
container or a corresponding connecting flange of a 
container. Gas flowing out of the container (which is 



also xinderstood to include product vapors) flows in the 
direction of the flow arrows 8 illustrated in figure 2 . 
The valve 6 has a housing 9 which widens in the form of 
a funnel and which is terminated by the housing 1 of 
5 the flame guard. The gas flows through the flame guard 
sections 4 and, after passing through the flame guard, 
can be burned by being ignited to form a flame 10 and 
therefore made non-damaging. The annular concentric 
section 5 effects delimitation of the annular areas of 

10 the flame guard sections 4 and, because of its solid 
construction without passage gaps, has the effect of 
good thermal dissipation, that is to say of cooling the 
flame guard sections 4 . This prevents the flame guard 
sections heating up on the side pointing toward the 

15 housing 9 of the valve 6 to such an extent that the 
ignition temperature for the gas flowing out is 
reached. 

In the second embodiment, illustrated in figure 3, 
20 three flame cruard sections 4 are arranged 
concentrically in relation to one another and are 
divided radially from one another by two concentric 
sections 5 in annular form. In this way, a flame guard 
with a larger flow cross section can be implemented 
25 without having to incorporate the risk of excessive 
heating of the flame guard sections 4 . 

The concentric sections 5 illustrated in figures 1 to 3 
can be formed from solid metal, in order to effect good 
30 thermal dissipation. However, it must be ensured that 
no excessively large gap widths arise at the transition 
between the flame guard sections 4 and the concentric 
sections 5 . 

35 According to the exemplary embodiment indicated by 
figure 4, a simplification in the fabrication can be 
a;chieved by the flame guard sections 4 - as known per 
se - being formed by a common spiral winding of a 



corrugated cuid a smooth metal strip in each case. The 
concentric section 5 can be made in a simple way by 
winding the smooth metal strip further which, thus 
wound close to itself without passage gaps, forms a 
concentric section 5 which is solid, so to speak, in 
the form of a cooling ring. 

In the exemplary embodiment illustrated in figure 5, 
the housing 1' forms an enclosing cage for a disk-like 
flame guard, as can be used for smaller device 
dimensions. In a manner similar to that in the 
embodiment according to figure 1, two annular flame 
guard sections 4 are separated radially from each 
another by a concentric section 5 in the form of a 
ring. In addition, however, a further concentric 
section 11 in the form of a central core is provided, 
around which the radially inner flame guard section is 
formed annular ly. 

The heating of a disk-like flame guard, which is 
critical in particular toward the cross-sectional 
center, is thus prevented firstly by the annular 
concentric section 5 (''cooling ring") and secondly by 
the concentric section 11 arranged in the center 
(''cooling core"). 

Figure 6 shows an exemplary embodiment of a spiral 
winding of a flame guard which is formed from a common 
winding of a corrugated metal strip 41 with a smooth 
metal strip 42. Formed inside the circular area of the 
flow cross section 2 are a plurality of annualar 
concentric sections 5, five such sections here, which 
are produced by the smooth metal strip 42 being wound 
up on its own, i.e. without the corrugated metal strip 
41, in the regions of the concentric sections 5. 

In the middle of the flow cross section 2 there is a 
concentric section 11 in the form of a central core. 



which is preferably a solid insert of a highly 
thermally conductive metal. Thus, in the flow cross 
section, adjacent to the concentric annular sections 5, 
in each case flame guard sections 4 are formed which 
have flow gaps whose areas are limited, so that 
excessive heating of the flame guard sections 4 can be 
avoided reliably. 



